~ European Geosciences Union
S General Assembly 200¥jenna, Austria, 15 — 20 April 2007

Universita degli Studi della Basilicata

Facolta dilngegneria ldentification of characteristic basin descriptors flool frequency curves behaviou

A. Giola(1), V. lacobellis (1), S. Manfreda (2), MoFentino (2)
Dipartimento di Ingegneria delle Acque e di Chimi{PaAC), Politecnico di Bari, Italy. (2) Dipartimén di Ingegneria e Fisica dellAmbiente (DIFA), Warsity of Basilicata, Itaky-mail: a.gioia@poliba.it

ABSTRACT
The estimation of flood frequency curves in ungaugesinsais a crucial issue for practical and technical apgihms. In this field, a significant contribution magrae from the use of theoretically derived The TheOFEtICal M Odel for PrObabl I |ty D |Str| bUtIOn Of I__Gods A TWO Com pOnent an n ual maX| m u m C D I:

probability distributions where parameters have a playsneaning that may be related to the basin features. h#eage is to define synthetic basin descriptors able terpnet and classify the main
characteristics of flood probability distribution. tine present work, a variant of the theoretical modeppsed by lacobellis and Fiorentino [2000] has beemptdbwith the purpose to describe and classify the

model according to the hydrological processes undeglthe flood generation mechanisms. The model has bedifiad including a two flood generation mechanisms aaotimg for the nonlinear behaviour of The theoretical model prObeHIS and Flc_)rentlnc(ZQOO) Is based on the hyPOtheS|S tham,hak of direct Stre_amﬂOWQ !S the prOdu_Ct The peak flow cumulative distr'n function:
soil response. Climatic and physiographic basin featare investigated as possible basin descriptors in todmedict the statistical moments of the flood proligbdistributions. The analyses are carried out among two random variablesinoff per Unltl of Pontrlbu.tln'g area u, and portion of the basin area that contributes to def. In this Gol )_A.\[ : (ulay)g(a, )dud Ir
over a wide area of Southern Italy that includes gaugesinis belonging to the Regions of Basilicata, Calalitigglia and Campania. Results allow a better undedstg the role played by the climate, soill mOde_I’ the _peak .dlscha}rge_ per unit contributing araeas linearly related (by means of a CODSthlhtlng factpr ¢) to thetime average_ _ e 5 j;g e 2 GQ’h(q)zgrog(ulah)g(ah)dUd%
. . . - effective rainfall intensity, i,., fallen on the contributing part of the basin a, and occurring in a duration equal to a characteristic
permeability and basin morphology In flood statistics. response timer, of the same ’contributing area Under the hypotesis of compound Poisson processesdejpandent

peak flows with rate A, the annual maxima flood cumulative
distribution is:

The hyp Oth es |S . Hp: Non linearity effect in the flood generation pross may be accounted for by two different FQp (Qmax) - eXp{_Ad [1_ G (Qmax)]_Ah[l_ GQ,h(Qmax): }

Climatic and physiographic basin features of 33 southerltaly basins are

. . . . . . . " " (threshold)mechanisms of runoff generation
Investigated as possible basin descriptors In oraer todocethe statistical moments Aq=Aat Ay
. f ok . A
Q _U. -a Lower runoff threshold Higher runoff threshold A = AL = Ay=A, exg-—2n
f th fI d b b - I t d . t - b t — Y3 Small source areas Large source areas ) _ d P E[i/lif] Elia.]
O € 11000 propapnlility adistrioutions |
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1* mechanism 2° mechanism ; Possible simplification: Under the hypothesis of EV1 rainfall
Nid_ r I A (km2) urb CN Vi Sm Crunoff | Cv [ltop]|Q, (m%s) fh["eShald ["UﬂOff ) . . . . . . . . .
o a L Cat 1 oo | iss | 4esi | oo | s | osi | oo | 03t | oz Soss ( u,= & (i,.-f,) o= x (i-f ) | distribution, the weibull distribution is replaced by axponential
Lao at Pié di Borgo 13 0.3 1.16 279.78 0.09 71.00 0.78 0.19 0.28 0.23 21431 /7 . a a,T a a,d” a,d U .=X ( i -f ) . . )
Amato at Marino 14 0.3 0.86 115.00 0.00 55.74 0.95 0.15 0.29 022 | 7919 mec an/SM) ah a,h d IStri bu‘“ on.
Alaco at Mammone 15 0.06 1.66 14.95 0.00 36.39 1.00 0.10 0.13 0.18 13.61
Ancinale at Razzona 16 0.11 1.34 116.43 0.00 38.63 1.00 0.10 0.15 0.21 82.35 ry = E[a,]/A r, =E[a,]/A
Melito at Olivella 17 0.07 0.72 41.27 0.00 51.22 0.93 0.16 0.21 0.24 17.18 E | —_ | a -g
Alli at Orso 18 0.05 1.26 46.00 4.29 35.78 0.98 0.15 0.18 0.22 16.66 a — I 0 500 1000 1500
Tacina at Rivioto 19 0.25 1.43 77.00 0.00 36.93 0.97 0.17 0.12 0.22 81.16 ! A q _qb / (Q%) A q _qb /(Q%)
Trionto at Difesa 20 0.04 0.90 31.50 0.00 54.83 0.99 0.07 0.22 0.18 8.73 2 : p p
Esalro atla I\;Iusica 21 0.45 0.77 532.00 0.00 64.30 0.93 0.17 0.27 0.25 328.84 , 10 ‘ ‘ ‘ ‘ ResponS|bIe of movement FQp (qp) =exX _Ad jg(a) exp-— da _Ah jg(a) exp— da
Coscile at C t 22 0.1 0.65 303.00 0.40 68.14 0.79 0.20 0.28 0.24 80.34 ; ; ; — —£ . i i e 2 B
Oé?:'joaat g;:i;aa 23 0.13 0.61 1332.00 0.88 57.23 0.89 0.14 0.26 0.25 441.42 The Iﬂfl/ff'aflan fa - fl (a) Provides a of Contrlbu“ng- (SOUFCG) 0 (Ila ) 0 (Ila )
Corace at Grascio 24 0.28 0.90 178.00 0.00 53.59 0.94 0.17 0.24 0.24 151.65 hi gh areas toward h|g her values
Santa Maria at Ponte Lucera Torremaggior 25 0.15 -0.28 58.00 0.00 86.13 0.99 0.05 0.46 0.22 18.44
Triolo at Ponte Lucera Torremaggiore 26 0.2 -0.25 56.00 0.00 85.69 0.98 0.06 0.49 0.21 35.44 SkewneSS Of p-1
Salsola at Ponte Foggia San Severo 27 0.12 -0.27 455.00 0.00 82.47 0.96 0.05 0.46 0.23 76.14 1 a a —_ A / —_ A /
Casanova at Ponte Lucera Motta 28 0.18 -0.14 57.00 0.00 81.12 0.92 0.09 051 0.22 26.53 flood g(a) = = exp——|+ 6(8.— A)PA oy— B, o= B
Celone at Ponte Foggia San Severo 29 0.08 -0.24 233.00 0.00 83.29 0.98 0.03 0.48 0.22 45.70 . . . (xr(B) (04 (04
Celone at San Vincenzo 30 0.11 -0.06 92.00 0.00 83.16 0.96 0.10 0.50 0.23 31.82 distribution
Cervaro at Incoronata 31 0.54 -0.19 539.00 0.09 76.68 0.55 0.08 0.63 0.23 215.80
Carapelle at Carapelle 32 0.45 -0.23 715.00 0.06 81.20 0.59 0.07 0.58 0.23 283.74 0 . ‘ . ‘ f m
Venosa at Ponte Sant' Angelo 33 0.14 -0.17 263.00 0.27 78.38 0.85 0.07 0.52 0.21 55.84 Ad = —
Arcidiaconata at Ponte Rapolla Lavello 34 0.2 -0.04 124.00 0.00 52.76 0.83 0.12 0.49 0.21 45.06 Aq ~ Ad = Ap eX - _ Ah - Ap €X S<r:
Ofanto at Rocchetta Sant' Antonio 35 0.7 0.16 1111.00 0.37 71.85 0.25 0.13 0.52 0.22 456.62 E[l ] A,r]
Atella at Ponte sotto Atella 36 0.13 0.17 176.00 0.00 72.27 0.45 0.11 0.52 0.20 61.27 At
Bradano at Ponte Colonna 37 0.35 -0.08 462.00 0.00 75.66 0.46 0.10 0.55 0.22 201.56
Brad t San Giuli 38 0.36 -0.17 1657.00 0.00 80.43 0.48 0.09 0.56 0.23 507.06 .
raéfsnfn?oaf&gnﬂfm 39 0.25 0.70 42.00 0.15 74.95 0.63 0.15 0.40 0.21 34.86 Three unknown parametergd y rh, fA h
Basento at Gallipoli 40 0.26 0.28 853.00 0.36 70.28 0.40 0.16 0.52 0.22 352.61 .
Basento at Menzena 41 0.18 0.08 1382.00 0.00 76.46 0.41 0.12 0.51 0.24 400.63 - - - - - -
B L e River basins with non linear behaviour of soil response
Sinni at Valsinni 43 0.19 0.57 1140.00 0.62 72.09 0.41 0.16 0.40 0.23 554.91
Sinni at Pizzutello 44 0.27 1.26 232.00 0.82 76.96 0.30 0.20 0.44 0.22 232.63

Geomorphoclimatic basin characteristics may be possibésih descriptors for the | W AW 1y | o fagmmm feremn| G o

. - . . . T h e C O effl C I e nt Of Vari ati O n(CV) iS Celone at Ponte Foggia San Severo 29 233 -0,24 0,98 82,47 2,70 7,92 2,31 0,72
first order moment (Q,) of the flood probability distribution. e VerosaaiPoic St Arglo 392 07 0% fo®  sm 70 25 L
related to the infiltration threshold Sl Ve s Tuw [ ow T on I s [ o | 1e | 2e | oz
Gioia et al. 2005 found a relationship depending onrolitic and geomorphologic river characteristics throughe routing factor &, mean annual number of flood Of the 1° meChan|Sm Qfd) oo 5T T i [ ow | we | om 2650 s T o
(4,) and rainfall events (1), the expected annual maximum rainfall referred to theqgected value of contributing area rA, the ratio r arizhsin area A. ; Corace at Grascio 24 182 | 090 | 09 | 6814 5,26 10,08 183 0,70
Amato at Marino 14 113 0,86 0,95 63,59 4,32 10,44 2,43 1,21
1000 Liri at Sora 11 1329 0,74 0,66 67,69 1,37 3,60 1,32 0,55
; Fibreno at Brocco 10 48 0,77 0,71 62,75 4,64 18,00 2,12 0,64
J sl Calore Irpino at Montella 7 123 1,18 0,63 72,09 1,84 24,48 2,85 0,49
‘ 4 ‘ ia'h.,-_i- A 800 - " ; 2 Tammaro at Paduli 5 673 0,33 087 | 67,64 0,19 5,76 1,75 0,40
. o e s Calore Irpino at Solopaca 4 2966 0,32 0,85 68,25 1,01 3,60 1,24 0,47
01 = £k (1 b —tn(22)) hara+aq, A
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A multiple linear regression between “r’ and soil peeability ¥, variation coefficient of the topografic index Cv|lo(Beven o -
ip gr etwee peeability POg Mo - The skewnesfCa) is controlled by the
and Kirkby, 1979), climate climatic index | (Thornthtea 1948), percentage of urban area (urb), Curve Nun{#), runoff gy L . _ A multiple linear regression was
coefficient (G,..) and mean slope Svere found for basins with different permeability. T e w w Infiltration threshold of the 2° mechanism ¢, ,nq between f,, Basin Area
, (fa ) A and Thornthwaite climatic
R* =088 Climate, landuse, soil permeability and basLn ’ index |
r=—0431 — 215y+ 027urb+ 119 morphology (by means of the Curve Number | | _
R =084 coefficient) control this parameter by means of This  parameter is mainly
Basins with low permeability (= 187G 0291 + 444C\[I ] - 165 amultiple linear regression: 2 related to Basin Area "
n ’ 28 y=0.946% Ny > 30 .
§3§ R? = 069 fog= — 2921 ~02CN-0001A+184  R’= 077 s R-om T IR .
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